SUMMARY One hundred consecutively submitted corneas removed by penetrating keratoplasty were studied histologically to determine the frequency in which eosinophils are found. In 20 corneas eosinophils occurred in densities ranging from 0-2 to more than 50 per high power field (HPF), and accounted for 1-5% to 100% of the total leucocytes counted. More than half of the corneal specimens containing eosinophils, including six of seven corneas having the highest eosinophil concentrations, were failed grafts. Because the concentration of eosinophils was in many cases beyond that attributable to non-specific vascular permeability, the existence of eosinophil chemotaxic substances in the cornea is postulated.
The eosinophil has a poorly understood role in the inflammatory response and is typically associated with allergic disease and parasite infection.'"7 Other than an occasional mention of eosinophils in corneal tissue in such conditions as onchocerciasis,' few corneal diseases are known to be associated with eosinophilic infiltrates. It has been our observation, however, that eosinophils are relatively common in corneas removed by penetrating keratoplasty, and that these cases encompass a wide variety of corneal disorders. Since the validity of this observation and its significance are unknown, we undertook a study to determine the conditions associated with the presence and frequency of eosinophils in the cornea.
Material and methods
One hundred consecutively submitted corneal buttons removed by penetrating keratoplasty were studied. Each cornea was fixed in formalin and examined with a dissecting microscope. Focal corneal abnormalities (for example, ulceration, scar, etc.) were included in the bisected meridian. Corneas were embedded in paraffin and stained with haematoxylin and eosin and with the periodic acid Schiff reagent. Superficial and 0 5 mm deep corneal cross sections were examined at 100 x magnification for the presence of eosinophils. Corneas in which one or more eosinophils were found were studied further.
The density of eosinophils was calculated from the total number of cells counted in five contiguous fields of 100 x magnification. The ratio of eosinophils to other leucocytes was based on total cell counts from the same five fields. In all cases counts were initiated in areas of greatest eosinophil concentration. The final anatomical diagnosis was determined by histopathological findings and clinical diagnosis.
The causes of graft failure were evaluated retrospectively. When it was impossible to establish the cause with certainty, we correlated the most significant clinical or anatomical abnormalities. The diagnosis of recurrent herpes keratitis was based on clinical criteria, viral culture, or the presence of herpetic giant cells in the epithelium of the failed graft.
Medical records from each patient with corneal eosinophils were reviewed. The following information was obtained: age, sex, race, past medical history, systemic and topical medications, history of allergies, and past ocular history. Complete blood counts with leucocyte differential were recorded from blood specimens drawn the day prior to surgery. Culture results and corneal scrapings were reviewed in all cases of corneal ulcer.
The association of categorical variables was analysed by the X2 method.
Results
The final anatomical diagnoses of the 100 corneas removed by penetrating keratoplasty are listed in Table 1 . The most common conditions necessitating (Table 2 ). The diagnosis in these cases included graft failure (12), non-healing corneal ulceration (3), corneal oedema (2), exposure keratopathy (1), ocular leprosy (1), keratopathy of aniridia (1), and keratoconus (1). The density of eosinophils expressed as the number of cells per high power field (HPF) ranged from 0-2 to more than 50. The average number of eosinophils counted per cornea was 29-5. Eosinophils represented 1.8% to 100% of the total leucocytes in 14 corneas (Table 3 ). In six corneas differential counts could not be performed because necrosis prevented accurate identification of cells. Interestingly, eosinophils tended to be more resistant than other leucoctyes to the effects of cellular degeneration. There was no correlation between the density of eosinophils and their ratios to other inflammatory cells. Three of the 20 patients had abnormal blood count differentials consisting of greater than 4% eosinophils (7%, 7%, and 11%). In none of these patients were there any other systemic conditions to account for the peripheral eosinophilia.
Eleven of the 27 failed grafts in this study had eosinophils, and six of the seven corneas with the greatest concentration of eosinophils were failed grafts. While 27% of the initial 100 corneas were failed grafts, 55% of the corneas containing eosinophils were graft failures (p<0001). The conditions Corneal eosinophilia is not associated with obvious allergic or parasitic disease in the vast number of cases that ultimately require keratoplasty in the United States. Although in this study eosinophils were present in a variety of corneal conditions, they were noted significantly more often in vascularised failed grafts than in native corneas (p<0-001). While graft failures accounted for 27% of the initial cases included in the study, they comprised 55% of corneas that contained eosinophils. It is interesting that two corneas with high concentrations of eosinophils occurred in failed grafts from 2-year-old children diagnosed as having primary herpes simplex keratitis.
Eosinophils undergo chemotaxis to a wide variety of stimuli, including components of the complement system, histamine, bacterial products, and factors elaborated by stimulated lymphocytes.'-7 Although eosinophils are capable of phagocytosis, their more vital role is probably in dampening immediate hypersensitivity reactions by enzymatic degradation of chemotatic mediators.5 It is intriguing to speculate that this modulating effect may be operational in certain cases of corneal transplant rejection. One hundred and six years have passed since the ubiquitous eosinophil was identified by Ehrlich, and, although it is one of the most thoroughly described cells in the human body, its role in corneal disease remains totally obscure.
